Microtubule protein phosphorylation in neuroblastoma cells and neurite growth.
The development of highly asymmetrical neurones from undifferentiated neuroblasts involves the extension of processes (axon and dendrites), that depends on the assembly of an inner microtubule scaffolding. Clonal cell lines of neuronal origin, N2A and NIE-115 neuroblastoma cells, have been chosen as model systems to study the modifications of microtubule protein which accompany the outgrowth of axon-like processes (neurites). Neuroblastoma cells grow as proliferating and undifferentiated cells in standard culture medium but can be considered as committed neuronal precursors. Thus, they are characterized by a high content of tubulin, including the minor neuronal-specific beta 3 isoform, and of MAPs including MAP1B and tau-like proteins. Serum withdrawal from the culture medium results in the extension of axon-like processes which is paralleled by a net increase in the amount of assembled tubulin. However, there is not any increase in the total amount of either tubulin or major MAPs which suggests an involvement of other regulatory factors in the promotion of microtubule assembly. Of relevance in this respect is the fact that beta 3-tubulin, MAP1B, and tau-like proteins become phosphorylated during neurite extension. A casein kinase II-like enzyme may be involved in some of these phosphorylation events. This enzyme is primarily localized to the nuclei in undifferentiated neuroblastoma cells, whereas a wider distribution of the enzyme between the nucleus and the cytoplasm is found in differentiating neuroblastoma cells. It thus appears plausible that a modified sorting of casein kinase II into the nucleus and the cytoplasm may be involved in the triggering of the phosphorylation of microtubule proteins during neuroblastoma cell differentiation.